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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the problem in a 
solid electrolyte that the internal resistance is high and 
the charge and discharge current and charge and 
discharge capacity are small. 

SOLUTION: The solid electrolyte battery comprises one 
polarity electrode made of a porous structure of active 
material and particle bound material, a solid electrolyte 
layer made of ion conductive material that has been 
adhered to the gap portion surface of this porous 
structure, and the other polarity electrode made of the 
other active material and a filling that have been filled in 
the gap portion of this porous structure. A current 
collector is provided to the above one polarity electrode 
and the other polarity electrode. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solid electrolyte cell which has other polar lateral electrodes which consist of the 
unipolar lateral electrode which consists of the vesicular structure object of an active material 
and the particle binding matter, the solid electrolyte layer which consists of the ion conductivity 
matter put on the opening section front face of this vesicular structure object, and other active 
materials with which the opening section of this vesicular structure object was filled up and the 
quality of packing, and formed the charge collector in said unipolar lateral electrode and other 
polar lateral electrodes. 

[Claim 2] The solid electrolyte cell according to claim 1 characterized by the electronic 
conduction nature grant matter being added by the active material of said vesicular structure 
object. 

[Claim 3] The solid electrolyte cell according to claim 1 characterized by said particle binding 
matter consisting of said ion conductivity matter and/or dielectric matter. 
[Claim 4] The solid electrolyte cell according to claim 1 or 3 characterized by said ion 
conductivity matter consisting of any one sort in glass ceramics, low melting glass, and a 
macromolecule, or two or more sorts. 

[Claim 5] The solid electrolyte cell according to claim 3 characterized by said dielectric matter 
consisting of any one sort in the oxide of the metal alkoxide by low melting glass and the sol-gel 
method, or two or more sorts. 

[Claim 6] The solid electrolyte cell according to claim 1 characterized by said particle binding 
matter being added by said solid electrolyte layer. 

[Claim 7] The solid electrolyte cell according to claim 1 characterized by said electronic 
conduction nature grant matter being added by other active materials of a polar lateral electrode 
besides the above. 

[Claim 8] The solid electrolyte cell according to claim 1 characterized by said quality of packing 
consisting of ion conductivity matter and/or dielectric matter. 

[Claim 9] The solid electrolyte cell according to claim 8 characterized by said ion conductivity 
matter consisting of any one sort in glass ceramics, low melting glass, a macromolecule, gel, and 
nonaqueous electrolyte, or two or more sorts. 

[Claim 10] The solid electrolyte cell according to claim 8 characterized by said dielectric matter 
consisting of any one sort in low melting glass, the oxide of the metal alkoxide by the sol-gel 
method, and an organic solvent, or two or more sorts. 

[Claim 11] Calcinate the generation form of the active material fine particles containing a 
particle binder and an organic binder, and a vesicular structure object is formed. Make the solid 
electrolyte fine particles containing a particle binder into a mucoid with a solvent, infiltrate said 
vesicular structure object, calcinate, and a solid electrolyte layer is put on the opening section 
front face of said vesicular structure object. The manufacture approach of the calcinated solid 
electrolyte cell which makes a mucoid other active material fine particles which furthermore 
contain the quality of packing with a solvent, and fills up the opening section of said vesicular 
structure object with. 
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1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the solid electrolyte cell which 
attained reduction-ization of the internal resistance of an electrode and raised a charge and 
discharge current and charge-and-discharge capacity, and its manufacture approach about a 
solid electrolyte cell and its manufacture approach. 
[0002] 

[Description of the Prior Art] There is a thing of a liquid system or a gel system in the 
component using the electrochemical reaction of an electrode conventionally. For example, it 
sets to a nonaqueous electrolyte lithium ion battery. The laminating of the positive electrode 
which applied positive active material to the positive-electrode charge collector, and the 
negative electrode which applied the negative-electrode active material to the negative- 
electrode charge collector is carried out through a separator. The ion conductivity high 
electrolytic solution which becomes this layered product from an organic solvent and lithium salt 
is infiltrated. Make migration of good ion cause by the interface of an electrode and an 
electrolyte, and good migration of an electron and ion is made to cause with oxidization / 
reduction reaction in the active material of forward and the negative electrode, and the interface 
of the electrolytic solution, and the cell property of real use level is acquired. This has become 
possible by the wettability merit of a liquid system electrolyte, and high ion conductivity, and the 
property of real use level is acquired by the almost same reason also about the gel system 
electrolyte. There are the following examples as an attempt which improves the electrolyte cell 
of a liquid system or a gel system further. 

[0003] While expanding the current capacity of a cell by forming concave heights in either [ at 
least ] a positive electrode or a negative electrode, and expanding surface area in the same 
nonaqueous electrolyte rechargeable battery as the above according to JP.10-223207.A (**), 
even if the current load characteristic of a cell is improved and overcharged or it discharges with 
an excessive current, it is supposed that a possibility of causing performance degradation 
disappeared. Moreover, by lengthening die length, the surface area which contributes to an 
electrochemical reaction is made to increase, and the example which improves the load 
characteristic of a rechargeable battery is raised at the same time according to this official 
report it ranks with adoption of a hypoviscosity solvent system and makes thickness of an 
electrode thin as a conventional example which improves a load characteristic. However, the rate 
of the volume which the charge collector which is not contributed to an electrochemical reaction 
with the increment in the die length of an electrode occupies will also increase, and the cell 
capacity per unit volume decreases. 

[0004] According to JP,1 1-1 6251 9,A (**), with the conventional rechargeable lithium-ion battery, 
since the reaction side of the positive electrode of a pellet type and a negative electrode was 
restricted to the part which touches a separator, there was a problem that cannot make the 
whole active material contribute to a reaction, and the geometric capacity calculated from the 
weight of positive active material was not obtained, and the touch area of a positive electrode, a 
negative electrode, and a separator was not enough, and the internal resistance of a cell became 
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high. Then, irregularity is formed in the front face of a positive electrode and a negative 
electrode, and it is supposed that the touch area was made to increase and reduction of internal 
resistance and improvement in capacity were able to be aimed at by carrying out opposite 
arrangement of a positive electrode and the negative electrode through a separator so that this 
irregularity may gear mutually. On the other hand, the requests to the merit of safety, a 
miniaturization, large operating temperature limits, or user-friendliness etc. mount in recent 
years, consider all solid states of a component, and are giving the conventional example of a 
solid electrolyte. 

[0005] In the layered product which has the electronic conduction body whorl which consists of 
an inorganic oxide, and an ion conductor layer, by contacting the interface of both layers to 
concave convex, the surface area of the interface is expanded, reaction effectiveness is raised, 
and, according to JP,5~109429,A (**), it is supposed that migration of the electron in electrode 
reaction and ion became good. 

[0006] According to JP,9-180705,A (**), the mixed powder of an active material or an active 
material, and an electric conduction agent with the positive electrode and negative electrode of a 
lithium cell which have the solid-state-like electrode which contacted a giant-molecule solid 
electrolyte, a gel electrolyte, and directly Since there was a fault [ contact to an active material 
particle, and a solid polymer electrolyte and a gel electrolyte is bad, and ] that the impedance of 
an interface was high, While raising the adhesion of active material particles by forming the layer 
of wettability good polyvinyl pyridine and an electrolyte in the front face of an active material 
particle, and filling up the opening of this particle with an electrolyte, the capacity of a cell is 
raised and it is supposed that the stable cycle nature was obtained. 
[0007] 

[Problem(s) to be Solved by the Invention] Even if the physical properties of a metaphor 
electrode matrix or an electrolyte are the small solid electrolytes of ionic conductivity, this 
invention aims at proposing the structure of compensating this, while it improves more 
effectively the technical problem of conventional example **** of a liquid system, and the 
technical problem of conventional example **** of a solid-state system. 

[0008] Although it is thought in conventional example **-** that these cross sections have the 
reduction effectiveness of the interfacial resistance which made irregularity the interface of 
electrodes 2 and 4 and an electrolyte 3, maintaining a rectangle as shown in drawing 3 , aimed at 
expansion of a touch area, and is proportional to expansion of a touch area in the form which 
carried out the laminating of the electrode and electrolyte of a sheet configuration, there is a 
limitation in the improvement. The purpose 1 of this invention is to exceed this limitation. 
[0009] The conventional example of drawing 3 is a rectangle (the shape of a sheet, pellet type), 
and generally the laminating of each cross-section configuration of a positive electrode 2, the 
negative electrode 4, and a solid electrolyte 3 is made and carried out by a sheet forming 
method etc., and it uses it as a solid electrolyte cell. In drawing 3 , the electrode 2 and the 
electrode 4 consist of either positive-active-material fine particles or negative-electrode active 
material fine particles electronic conduction nature grant matter, and binding matter that 
consists of a solid electrolyte etc., respectively. According to drawin g 3 , the touch area of the 
interface of electrodes 2 and 4 and a solid electrolyte 3 is proportional to distance G-H. In the 
above-mentioned conventional example **-**, it is what carried out surface treatment etc. at 
the time of sheet forming, and made the boundary of electrodes 2 and 4 and a solid electrolyte 3 
a wavy line and serrate, and there is the reduction effectiveness of the interfacial resistance 
proportional to the increase of this segment. 

[0010] Moreover, according to drawing 3 , in case ion or an electron moves between layers, there 
is a difference in the migration resistance by the difference in migration length, the distance to 
which ion moves during this period when it compares between positive active material and a 
negative-electrode active material (i.e., between A-B), and between C-D — < (between A-B) 
(between C-D) — it is — migration resistance in the meantime — < (between A-B) (between C- 
D) it is — there is internal resistance proportional to the distance between the positive 
active material of arbitration and a negative-electrode active material. Generally for an 
electrode, the electrolyte of the thickness of drawing 3 is around 10 micrometers before and 
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behind 100 micrometers. Therefore, migration length is 10 micrometers to 200 micrometers, and 
average migration length is around 100 micrometers. 

[001 1] Moreover, there is resistance by the difference in the carrier of ion and an electron. 
Moreover, there is resistance by the difference in the electrolyte of a liquid system and a solid- 
state system. Ion can be easily moved in nonaqueous electrolyte at high speed, although it is 
difficult for size and mass to be large and to move generally in a solid-state at high speed 
compared with an electron. 

[0012] In the nonaqueous electrolyte which consists of an organic solvent containing lithium salt, 
ionic conductivity can disregard very small 1x10-2-1 0-3ohm-1cm-1 and the resistance 
difference it is large and according to the difference in such migration length. On the other hand, 
in a solid electrolyte 3, generally, 1x1 0-4-1 0-6ohm-1cm-1 and resistance it is small and 
according to such migration length have large ionic conductivity, and the resistance difference by 
the difference in migration length also has it. [ very large ] On the other hand, C~E and D~F 
differs in the distance which, as for an electron, an electron moves to a charge collector from 
each electrode from A-E and B-F, and it is [ the passing speed of electronic original of 
resistance according to early and this migration length compared with the passing speed of ion is 
small, and ] small. [ of the resistance difference by the difference in migration length ] 
[0013] A resistance if daily dose of electronic conduction nature grant matter is reduced in order 
to increase daily dose of active material [ in / for example / electrodes 2 and 4 ], electronic 
conduction nature grant matter will become inadequate, turbulence occurs in microstructure in 
electrode 2 and 4, and whenever [ electronic conduction ] becomes small, and according to 
electronic migration length becomes large, and according to the difference of migration length 
resistance difference also becomes large, and it becomes impossible however, to ignore. 
[0014] In conventional example **, reduction-ization of contact interface (so-called grain 
boundary) resistance with electrode active material fine particles and the solid electrolyte of the 
shape of a matrix surrounding this is attained. Other examples which reduce this grain boundary 
resistance are raised with this invention. 

[0015] The important technical problem which is not in conventional example occurs. It is 

that the bulk resistor of the electrode matrix surrounding the electrode active material fine 
particles which consisted of solid electrolytes, and a solid electrolyte layer is large. This 
originates in the solid electrolyte of ionic conductivity being small compared with the electrolyte 
of a liquid system or a gel system. For this reason, the internal resistance proportional to the 
migration length of the ion from positive-active-material fine particles to negative-electrode 
active material fine particles appeared greatly, and originated in this resistance, it was restricted 
to the field to which the reaction side of a positive electrode and the negative electrode touches 
a solid electrolyte, the utilization factor of an active material fell [ the charge and discharge 
current consistency became small, or ], and there was a problem that charge-and-discharge 
capacity became small. The purpose 2 of this invention is to solve this problem. 
[0016] For the purpose 1, since migration of ion takes place also by the interface of an electrode 
and an electrolyte layer, it should just make surface area of this interface as large beyond the 
conventional example as possible. For the purpose 2, since the chemical reaction (oxidation 
reduction reaction) which is the property of an electrochemistry component occurs by the 
interface of active material fine particles and the electrolyte surrounding this, it should just 
shorten migration length of the ion from positive-active-material fine particles to negative- 
electrode active material fine particles as much as possible that what is necessary is just to 
enlarge surface area of this grain boundary as much as possible for mentioning reaction 
effectiveness. 

[0017] the electrolyte with which this invention used the electrochemical reaction of an 
electrode — solid Io — it is in reducing migration resistance of a NIKUSU component and the 
ion from the positive-active-material fine particles which more specifically present the new 
structure of a solid electrolyte cell, and originate in the interfacial resistance of the purposes 1 
and 2, i.e., an electrode, and a solid electrolyte layer, and an electrolytic bulk resistor by this to 
negative-electrode active material fine particles. And it is also going to reduce migration 
resistance of the electron from positive-electrode (or negative electrode) active material fine 
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particles to a positive-electrode (or negative electrode) charge collector additionally. The final 
purpose of this invention is by attaining reduction-ization of such internal resistance to raise the 
charge and discharge current and charge-and-discharge capacity of a solid electrolyte cell. 
[0018] 

[Means for Solving the Problem] The solid electrolyte cell concerning claim 1 has other polar 
lateral electrodes which consist of the unipolar lateral electrode which consists of the vesicular 
structure object of an active material and the particle binding matter, the solid electrolyte layer 
which consists of the ion conductivity matter put on the opening section front face of this 
vesicular structure object, and other active materials with which the opening section of this 
vesicular structure object was filled up and the quality of packing, and formed the charge 
collector in said unipolar lateral electrode and other polar lateral electrodes. 

[0019] It is desirable for the electronic conduction nature grant matter to be added by the active 
material of said vesicular structure object in the above-mentioned solid electrolyte cell. 
[0020] It is desirable for said particle binding matter to consist of said ion conductivity matter 
and/or dielectric matter in the above-mentioned solid electrolyte cell. 
[0021] It is desirable for said ion conductivity matter to consist of any one sort in glass 
ceramics, low melting glass, and a macromolecule or two or more sorts in the above-mentioned 
solid electrolyte cell. 

[0022] It is desirable for said particle binding matter to be added by said solid electrolyte layer in 
the above-mentioned solid electrolyte cell. 

[0023] It is desirable for said electronic conduction nature grant matter to be added by other 
active materials of a polar lateral electrode besides the above in the above-mentioned solid 
electrolyte cell. 

[0024] It is desirable for said quality of packing to consist of ion conductivity matter and/or 
dielectric matter in the above-mentioned solid electrolyte cell. 

[0025] moreover, by the manufacture approach of the solid electrolyte cell concerning claim 1 1 
Calcinate the generation form of the active material fine particles containing a particle binder 
and an organic binder, and a vesicular structure object is formed. Make the solid electrolyte fine 
particles containing a particle binder into a mucoid with a solvent, infiltrate said vesicular 
structure object, calcinate, and a solid electrolyte layer is put on the opening section front face 
of said vesicular structure object. Other active material fine particles which furthermore contain 
the quality of packing are made into a mucoid with a solvent, and it is characterized by filling up 
the opening section of said vesicular structure object, and calcinating. 
[0026] 

[Embodiment of the Invention] Drawin g 1 is the mimetic diagram showing the cross section of 
the solid electrolyte cell concerning this invention. Drawing 2 is drawing which expanded the 
important section of the cross section of drawing 1 . 

[0027] In drawing 1 and drawing 2 , 1 is a charge collector and 2 is a charge collector the 
electrode and polarity side (a negative electrode or positive electrode) of others [ 5 ] a 
unipolarity side (forward or negative) a unipolarity side (a positive electrode or negative 
electrode) the electrode and polarity side (negative or forward) of others [ 3 / 4 / a solid 
electrolyte layer and ]. Hereafter, other forward and polarities side is explained for a unipolarity 
side as negative for convenience. The differences between drawing 1 and drawin g 2 f and drawin g 
3 are a positive electrode, the negative electrode, and the cross-section configuration of a solid 
electrolyte. 

[0028] In drawing 1 , the cross-section configuration of the positive electrode 2 which made the 
vesicular structure object the frame is typically illustrated to the grape tufted one of the 
assembly of a large particle, and the cross-section configuration of the negative electrode 4 is 
the assembly of a small particle. It is illustrating typically so that the clearance between above- 
mentioned grape tufted may be filled, and the cross-section configuration of a solid electrolyte 3 
has accomplished thin fixed thickness on the boundary of the cross section of these positive 
electrodes 2, and the cross section of the negative electrode 4, and it is the thin layer typically 
illustrated to drawing 2 which is the important section enlarged drawing of drawin g 1 . 
[0029] The grape tufted positive electrode 2 is switch-on in electronic conduction nature and 
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ion conductivity. Electronically, it is in a connection condition also at a charge collector 1 . 
Moreover, although the grape tufted cross-section section 6 isolated to drawing 1 is illustrated, 
it is connected with the grape tufted positive electrode 2 at other cut ends, and all are some 
porous body electrodes. 

[0030] In drawing 1 , a positive electrode 2 consists of positive-active-material fine particles and 
particle binding matter, in addition may also contain the electronic conduction nature matter. 
Moreover, a solid electrolyte 3 has ion conductivity and consists of particle binding matter etc. 
Moreover, the negative electrode 4 is constituted negative-electrode active material fine 
particles and qualitatively of packing, in addition may also contain the electronic conduction 
nature matter. Thickness except the charge collectors 1 and 5 of drawing 1 is made into 200- 
micrometer order in the semantics which holds an active material almost equivalent to draw ing 
3 . 

[0031] If the migration length between a positive electrode 2 and a negative electrode 4 is 
considered about each of ion and an electron based on this drawi ng 1 , also in the part of an 
electrode 2 and 4 throats, it is clearer than drawing that it it is magnitude extent of the grape 
tufted fine-particles grain of the positive electrode 2 which is a vesicular structure object or 
magnitude extent of the fine-particles grain of the negative electrode 4 with which it filled up so 
that a porous body might be buried, i.e., at most several micrometers. 

[0032] If it is small migration length of this level, even if the metaphor electrode 2, and the ion 
conductivity in four and electronic conduction nature are small, the ion resistance and electronic 
resistance resulting from migration length are very small. Moreover, the thickness of a solid 
electrolyte 3 is also thin and the ion resistance in a solid electrolyte 3 is also small. Furthermore, 
if an electrode 2 and electronic conduction nature high within four are secured also about the 
electronic conduction nature accompanying the migration length of electrodes 2 and 4 and 
charge collectors 1 and 5, electronic resistance can be disregarded small. That is, since about 
double figures migration length is small made according to this invention even if the resistivity of 
ion or an electron compares compared with a liquid system and a solid-state system is large 
double figures, migration resistance of ion or an electron is made to the almost same resistance. 
Moreover, the area of the interface of electrodes 2 and 4 and a solid electrolyte 3 increases by 
leaps and bounds so that it can guess more easily than drawing 1 . Therefore, resistance of the 
interface of electrodes 2 and 4 and a solid electrolyte 3 can also decrease sharply. 
[0033] Thus, even if the thickness of electrodes 2 and 4 and a solid electrolyte 3 is thin 
respectively, and is uniform in a stratification plane with a large charge and discharge current 
consistency and metaphor current density is small, by the large stratification plane, the charge 
and discharge current consistency (this consistency is per [ to charge collectors 1 and 5 ] unit 
area) as the whole current becomes large, and charge-and-discharge capacity also becomes 
large. 

[0034] There are various approaches in forming the solid electrolyte cell of structure as shown 
in drawing 1 and drawing 2 . 

[0035] First, the electrode 2 of the vesicular structure object which consists of positive active 
material is produced. The fine particles of positive active material are bound with the particle 
binding matter, and the porous body used as the frame of a solid electrolyte cell is produced. 
Although 50% or less of the filling factor of a porous body is desirable from the utilization factor 
of a charge-and-discharge operation, it is not limited to this. 

[0036] as particle binding matter, the ion conductivity matter, the lithium content matter, the 
dielectric matter, etc. are desirable, for example, the oxide of the metal alkoxide by the sol-gel 
method etc. is mentioned, and the low melting glass of the presentation containing lithiums, such 
as a crystallization glass [ which has ion conductivity ], amorphous glass, and organic giant 
molecule, etc. is independent in these — or it can mix and use. For example, ion conductivity 
glass ceramics have the high melting point, and since there is a possibility of destroying the 
crystal structure of an active material and causing trouble to an oxidation reduction reaction 
when the temperature of active material fine particles goes up by high binding temperature, it is 
good to mix and use the low melting glass which can more specifically perform low-temperature 
binding as particle binding matter. 
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[0037] Moreover, when an active material particle is bound with the particle binding matter, and 
it considers as a porous body, and the electronic conduction nature of this porous body is small 
and inadequate, if an electronic conduction nature grant matter particle is mixed and used for an 
active material particle, electronic conduction nature will be made highly and electronic migration 
resistance can be performed small. 

[0038] This vesicular structure object makes active material fine particles, particle binding 
matter fine particles, etc. a mucoid (the shape of a slurry) with a solvent, an organic binder, etc., 
with a doctor blade, perform sheet forming etc., and makes it dry and sinter, and can create 
them. The organic binder used for shaping can be calcinated and flown, and the opening of a 
vesicular structure object can be made. There are print processes and dip coating other than a 
doctor blade method. Moreover, this vesicular structure object mixes active material fine 
particles etc. with a metal alkoxide, presupposes that it is liquefied (the shape of a slurry), and 
sheet forming etc. is performed, and it can dry and create it. At the time of desiccation, an 
alcoholic component can evaporate and the opening of a vesicular structure object can be made. 

[0039] As particle binding matter, more specifically PVdF (polyvinylidene fluoride), PEO 
(polyethylene oxide), a lithium hydroxide, a lithium carbonate, Lithium content metallic oxides, 
such as lithium phosphate and Li2 0-Si02, and Li2 0-Si02-P205 (a metal is one or more kinds), 
Lithium content transition-metals oxide, such as lithium content metallic sulfide, such as lithium 
content metal nitrides, such as LixPyOI-zNz, TiS2, or Li2 S-SiS2-LiI, and a lithium titanic-acid 
ghost, etc. is mentioned, independent in these — or it mixes and uses. 
[0040] As an ingredient of positive active material, lithium content transition-metals oxide 
(transition metals are one or more kinds), such as lithium cobalt oxide, a lithium nickel oxide, a 
lithium manganic acid ghost, a lithium nickel manganic acid ghost, a lithium titanic-acid ghost, a 
lithium iron manganic acid ghost, or a lithium banazin san ghost, and a manganese dioxide, 5 
niobium oxide, a lithium transition-metals compound nitride, TiS2, V205-P205, etc. are 
mentioned, for example. 

[0041] Moreover, as electronic conduction nature grant matter, metallic oxides, such as carbon, 
acetylene black, and ITO, Sn02, etc. are mentioned. What is necessary is here, just to transpose 
to the below-mentioned negative-electrode active material, when this is a negative electrode 4 
although the case where the electrode of a vesicular structure object was a positive electrode 2 
was mentioned. 

[0042] Next, the positive-electrode charge collector 1 is formed in the whole surface of a 
positive electrode 2. There are various approaches as the approach of formation. For example, it 
forms by forming the film of electronic conductivity of the electrode 2 of a vesicular structure 
object etc. in the whole surface by vacuum deposition or the sputtering method (Au, Ag, 
aluminum, Cu, etc.), or applying and calcinating at least, conductive paste (what mixed Au, Ag, 
aluminum, and Cu particle to resin) on it. As the other formation approaches, with the resin paste 
which mixed the particle of electronic conduction nature, the metallic foil of the shape of a sheet 
which consists of nickel, stainless steel, aluminum, copper, carbon, etc. is stuck on an electrode, 
and desiccation and baking of it may be done. 

[0043] Next, the opening section front face of the acquired vesicular structure object is covered 
with an electrolyte, and the thin solid electrolyte layer 3 as shown in drawing 2 is formed. In 
order to form such a solid electrolyte layer 3, it is suitable, and what has ion conductivity like the 
above-mentioned particle binding matter infiltrates a vesicular structure object by making such 
fine particles etc. into a mucoid (the shape of a slurry) with a solvent, and dries and creates. 
Moreover, the solution which can form the oxide of the metal alkoxide by the sol-gel method 
etc., without using the above-mentioned particle binding matter infiltrates a vesicular structure 
object, and it hydrolyzes on this coat, and heats and creates on it. 

[0044] Next, the opening of the vesicular structure object which put the solid electrolyte 3 is 
filled up with a negative-electrode active material, and an electrode 4 is formed in it. The fine 
particles of a negative-electrode active material are infiltrated into the opening of an electrode 2 
with the quality of packing, and the restoration object used as the other poles of a solid 
electrolyte cell is produced. Although it is desirable from the point of the volume energy density 
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of a ch^rge-and-discharge operation that these structures can be formed by restoration of a 
restoration object so that a filling factor may become about 100% f it is not limited to this. 
[0045] as restoration matter of this negative electrode, the ion conductivity matter, the lithium 
content matter, the dielectric matter, etc. are desirable, dielectric matter, such as an organic 
solvent, etc. is mentioned and oxides of the metal alkoxide by the sol-gel method, such as low 
melting glass of the presentation containing lithiums, such as a crystallization glass [ which 
specifically has ion conductivity ], amorphous glass, and organic giant molecule, a gel electrolyte, 
and nonaqueous electrolyte, etc. are independent in these — or it can mix and use. For example, 
ion conductivity glass ceramics have the high melting point, and since there is a possibility of 
destroying the crystal structure of an active material and causing trouble to an oxidation 
reduction reaction when the temperature of active material fine particles goes up by high binding 
temperature, it is good to mix and use the organic macromolecule which can more specifically 
perform low-temperature binding as quality of packing. 

[0046] Moreover, if an electronic conduction nature grant matter particle is mixed and used for 
an active material particle when an active material particle is bound qualitatively of packing, and 
it considers as a restoration object, and the electronic conduction nature of this restoration 
object is small and inadequate, electronic conduction nature can be improved and electronic 
migration resistance can be made small. 

[0047] Active material fine particles, quality of packing, etc. can be made liquefied (the shape of 
a slurry) with a solvent etc., this packing structure is infiltrated, and it dries to a porous body, 
and it can calcinate and create them to it. The smaller one of the size of the sinking-in particle 
which forms an electrode 4 is better than the size of the frame particle which forms an electrode 
2 from a viewpoint of raising the amount of sinking in (filling factor). Moreover, it can form at low 
temperature more and the way of the quality of packing which does not produce the evaporation 
matter at the time of baking can raise a filling factor. 

[0048] By the way, as an ingredient of a negative-electrode active material, lithium content 
transition-metals oxide (transition metals are one or more kinds), such as carbon system 
ingredients, such as a metal lithium, a lithium alloy, a graphite, and corks, a lithium titanic-acid 
ghost, lithium cobalt oxide, a lithium nickel oxide, a lithium manganic acid ghost, a lithium nickel 
manganic acid ghost, a lithium iron manganic acid ghost, or a lithium banazin san ghost, a 
manganese dioxide, 5 niobium oxide, a lithium transition-metals compound nitride, or TiS2 is 
mentioned, for example. 

[0049] Moreover, as electronic conduction nature grant matter used with a negative-electrode 
active material, metallic oxides, such as carbon, acetylene black, and ITO, SnO, etc. are 
mentioned. What is necessary is just to replace a negative-electrode active material at the 
above-mentioned positive active material in the case of a positive electrode, although the case 
where the electrode of packing structure was a negative electrode was mentioned here. 
[0050] Next, the negative-electrode (or positive electrode) charge collector 5 is formed in the 
cell eel confrontation of a charge collector 1. Various approaches can be considered as the 
formation approach and it is not limited to the following forming methods. For example, the film 
of electronic conductivity etc. is formed in the restoration electrode 4 by vacuum deposition, the 
sputtering method, spreading, baking of conductive paste, etc. 

[0051] In drawing 2 , an interlayer may be prepared between an electrode 2, a solid electrolyte 3, 
and an electrode 4 and a solid electrolyte 3, as for such an interlayer, it is desirable to carry out 
natural formation at the reaction by process temperature, and, generally he becomes a middle 
presentation in presentation. 

[0052] In drawing 2 , by sinking nonaqueous electrolyte, such as an organic solvent or an organic 
solvent, and lithium salt, into all the configuration layers of an electrode 2, a solid electrolyte 3, 
and an electrode 4, few openings (defect) included especially in an electrode 4, a solid 
electrolyte 3, and an electrode 2 can be filled, and the result of still better current density is 
obtained. As an organic solvent, there are PC (propylene carbonate), NMP (N-methyl-2- 
pyrrolidone), etc. Moreover, there is LiBF4 etc. as lithium salt which sinks in. 

[0053] By carrying out the laminating of the more than one, the generation-of-electrical-energy 
eel of this invention can raise a generation-of-electrical-energy electrical potential difference, or 
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can increase a generation-of-electrical-energy current. 

[0054] What is necessary is for the metal lead linked to charge collectors 1 and 5 etc. to be 
sufficient as these electrode terminals, and just to form a protective coat or a sheathing object 
in drawin g 1 , so that a metal lead may not be covered and the peripheral face of a solid 
electrolyte cell may be covered although forward and negative the electrode terminal, protective 
coat, or sheathing object of a solid electrolyte cell was not illustrated. Thereby, permeation of 
the moisture to a solid electrolyte cell etc. can be inhibited. As a protective film object, 
moisture-proof ******/or the sealing agents for being airtight, such as protection resin, 
inorganic glass, etc. for semiconductor chips, are mentioned. As a protection sheathing object, 
since electric insulation and fanciness are given to the outside section, the laminate film which 
laminated the metal sheet with insulating polyethylene terephthalate (PET), polyethylene (PE), 
etc. can be used. 
[0055] 

[Example] Flat-surface size produced the solid electrolyte cell as the cross-section 
configuration shows to drawing 1 by 20mmx20mm. 

[0056] The low melting glass (Li2 0-B203~ZnO) which has a lithium titanic-acid ghost (Li [Li1 / 
3Ti 5/3] 04) as a negative-electrode active material, and has lithium ion conductivity as particle 
binding matter to 85% of the weight was mixed 15% of the weight. To this mixture, the binder 
(polyvinyl butyral) was added and the paste was adjusted for toluene to the solvent. Sheet 
forming of the adjusted paste was carried out so that thickness might be set to 200 micrometers 
with a doctor blade. After drying this, it sintered at 650 degrees C and the porous body electrode 
was created. 

[0057] Au was vapor-deposited in thickness of 0.5 micrometers with vacuum evaporationo 
equipment, and the negative-electrode charge collector was formed in one side of this porous 
body electrode. 

[0058] Next, toluene and viscosity control were performed and pulverized coal of low melting 
glass (Li2 0-B203-ZnO) which has lithium ion conductivity as a solid electrolyte was used as 
the solution. After sinking in and drying this adjusted solution to a porous body electrode, it 
calcinated at 500 degrees C. Short prevention was performed by thinning solution viscosity and 
repeating coat formation several times. 

[0059] Next, acetylene black was mixed as an additive which makes electronic conductivity give 
a lithium manganic acid ghost (Li [Li0.1Mn1.9] 04) to 80% of the weight as positive active 
material, and PVdF (polyvinylidene fluoride) was mixed 10% of the weight as 10 % of the weight 
and particle binding matter. To this mixture, addition mixing of the NMP (N~methyl-2- 
pyrrolidone) was carried out, and the paste for positive-electrode formation was adjusted. The 
adjusted solution was sunk in and dried to the above-mentioned porous body electrode, and the 
restoration electrode was created. 

[0060] Next, Au was vapor-deposited in thickness of 0.5 micrometers with vacuum evaporationo 
equipment, and the positive-electrode charge collector was formed in the field of this restoration 
electrode. 

[0061] About this eel, when asked for the discharge current consistency, 1 1microA/cm2 was 
obtained. Moreover, the utilization factor of charge and discharge was 20%. 
As [the object for a comparison], next an object for a comparison, by 20mmx20mm, the cross 
section produced [ flat-surface size ] the solid electrolyte cell, as shown in drawing 3 . 
[0062] The low melting glass (Li2 0-B203-ZnO) which has a lithium titanic-acid ghost (Li [Li1 / 
3Ti 5/3] 04) as a negative-electrode active material, and has lithium ion conductivity as particle 
binding matter to 85% of the weight was mixed 15% of the weight. To this mixture, the binder 
(polyvinyl butyral) was added and the paste was adjusted for toluene to the solvent. Sheet 
forming of the adjusted paste was carried out with the doctor blade. After drying this, it sintered 
at 700 degrees C and the more precise negative electrode 2 whose thickness is 90 micrometers 
was created. 

[0063] Next, the fine particles of the crystallization glass (Li2 0-Si02, Li2 0-Si02-P205) of 
lithium ion conductivity and the fine particles of the low melting glass (Li2 0-B203-ZnO) which 
has lithium ion conductivity were adjusted with toluene as a solid electrolyte 3, and it considered 
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as the paste. After printing this adjusted paste to the above-mentioned negative electrode and 
drying, it calcinated at 550 degrees C and the solid electrolyte 3 with a thickness of 20 
micrometers was obtained. 

[0064] Next, after mixing acetylene black as an additive which makes electronic conductivity give 

a lithium manganic acid ghost (Li [Li0.1Mn1.9] 04) to 80% of the weight as positive active 

material and mixing PVdF (polyvinylidene fluoride) 9% of the weight as 1 1 % of the weight and 

restoration matter, addition mixing of the NMP (N-methyl-2-pyrrolidone) was carried out, and 

the paste for positive-electrode formation was adjusted to this mixture. After printing the 

adjusted paste to the above-mentioned layered product and drying, it calcinated at 500 degrees 

C and the positive electrode with a thickness of 90 micrometers was created. 

[0065] Next, Au was vapor-deposited in thickness of 0.5 micrometers with vacuum evaporationo 

equipment, respectively, and the negative electrode and the positive-electrode charge collector 

were formed in both sides of this negative electrode and a positive electrode. 

[0066] When asked for the discharge current consistency about this eel, 1microA/cm2 was 

obtained. Moreover, the utilization factor of charge and discharge was 2%. 

[0067] Conventionally, to the example of a comparison of structure, the discharge current 

consistency of this invention article improved from 1microA/cm2 to 1 1microA/cm2, and the 

utilization factor of charge and discharge improved from 2% to 20% in connection with this. 

[0068] 

[Effect of the Invention] As mentioned above, since it has the unipolar lateral electrode which 
consists of the vesicular structure object of an active material, the solid electrolyte layer which 
consists of the ion conductivity matter put on the opening front face of this vesicular structure 
object, and other polar lateral electrodes which consist of other active materials with which the 
opening of this vesicular structure object was filled up according to the solid electrolyte cell 
concerning claim 1 , the high internal resistance of a solid electrolyte can be mitigated 
remarkably, and a charge and discharge current and charge-and-discharge capacity can be 
raised. 

[0069] Moreover, according to the manufacture approach of the solid electrolyte cell concerning 
claim 1 1, calcinate the generation form of the active material fine particles containing a particle 
binder and an organic binder, and a vesicular structure object is formed. Make the solid 
electrolyte fine particles containing a particle binder into a mucoid with a solvent, infiltrate the 
above-mentioned vesicular structure object, calcinate, and a solid electrolyte layer is put on the 
opening section front face of a vesicular structure object. Since other active material fine 
particles which furthermore contain the quality of packing are made into a mucoid, and the 
opening of the above-mentioned vesicular structure object is filled up with them and they are 
calcinated with a solvent, the high internal resistance of a solid electrolyte is mitigated 
remarkably, and the solid electrolyte cell which raised a charge and discharge current and 
charge-and-discharge capacity can be manufactured easily. 
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TECHNICAL FIELD 



[Field of the Invention] Especially this invention relates to the solid electrolyte cell which 
attained reduction-ization of the internal resistance of an electrode and raised a charge and 
discharge current and charge-and-discharge capacity, and its manufacture approach about a 
solid electrolyte cell and its manufacture approach. 
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PRIOR ART 



[Description of the Prior Art] There is a thing of a liquid system or a gel system in the 
component using the electrochemical reaction of an electrode conventionally. For example, it 
sets to a nonaqueous electrolyte lithium ion battery. The laminating of the positive electrode 
which applied positive active material to the positive-electrode charge collector, and the 
negative electrode which applied the negative-electrode active material to the negative- 
electrode charge collector is carried out through a separator. The ion conductivity high 
electrolytic solution which becomes this layered product from an organic solvent and lithium salt 
is infiltrated. Make migration of good ion cause by the interface of an electrode and an 
electrolyte, and good migration of an electron and ion is made to cause with oxidization / 
reduction reaction in the active material of forward and the negative electrode, and the interface 
of the electrolytic solution, and the cell property of real use level is acquired. This has become 
possible by the wettability merit of a liquid system electrolyte, and high ion conductivity, and the 
property of real use level is acquired by the almost same reason also about the gel system 
electrolyte. There are the following examples as an attempt which improves the electrolyte cell 
of a liquid system or a gel system further. 

[0003] While expanding the current capacity of a cell by forming concave heights in either [ at 
least ] a positive electrode or a negative electrode, and expanding surface area in the same 
nonaqueous electrolyte rechargeable battery as the above according to JP,1 0-223207,A (**), 
even if the current load characteristic of a cell is improved and overcharged or it discharges with 
an excessive current, it is supposed that a possibility of causing performance degradation 
disappeared. Moreover, by lengthening die length, the surface area which contributes to an 
electrochemical reaction is made to increase, and the example which improves the load 
characteristic of a rechargeable battery is raised at the same time according to this official 
report it ranks with adoption of a hypoviscosity solvent system and makes thickness of an 
electrode thin as a conventional example which improves a load characteristic. However, the rate 
of the volume which the charge collector which is not contributed to an electrochemical reaction 
with the increment in the die length of an electrode occupies will also increase, and the cell 
capacity per unit volume decreases. 

[0004] According to JP,1 1-162519,A (**), with the conventional rechargeable lithium-ion battery, 
since the reaction side of the positive electrode of a pellet type and a negative electrode was 
restricted to the part which touches a separator, there was a problem that cannot make the 
whole active material contribute to a reaction, and the geometric capacity calculated from the 
weight of positive active material was not obtained, and the touch area of a positive electrode, a 
negative electrode, and a separator was not enough, and the internal resistance of a cell became 
high. Then, irregularity is formed in the front face of a positive electrode and a negative 
electrode, and it is supposed that the touch area was made to increase and reduction of internal 
resistance and improvement in capacity were able to be aimed at by carrying out opposite 
arrangement of a positive electrode and the negative electrode through a separator so that this 
irregularity may gear mutually. On the other hand, the requests to the merit of safety, a 
miniaturization, large operating temperature limits, or user-friendliness etc. mount in recent 
years, consider all solid states of a component, and are giving the conventional example of a 
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solid electrolyte. 

[0005] In the layered product which has the electronic conduction body whorl which consists of 
an inorganic oxide, and an ion conductor layer, by contacting the interface of both layers to 
concave convex, the surface area of the interface is expanded, reaction effectiveness is raised, 
and, according to JP,5-109429,A (**), it is supposed that migration of the electron in electrode 
reaction and ion became good. 

[0006] According to JP,9-180705,A (**), the mixed powder of an active material or an active 
material, and an electric conduction agent with the positive electrode and negative electrode of a 
lithium cell which have the solid-state-like electrode which contacted a giant-molecule solid 
electrolyte, a gel electrolyte, and directly Since there was a fault [ contact to an active material 
particle, and a solid polymer electrolyte and a gel electrolyte is bad, and ] that the impedance of 
an interface was high, While raising the adhesion of active material particles by forming the layer 
of wettability good polyvinyl pyridine and an electrolyte in the front face of an active material 
particle, and filling up the opening of this particle with an electrolyte, the capacity of a cell is 
raised and it is supposed that the stable cycle nature was obtained. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, since it has the unipolar lateral electrode which 
consists of the vesicular structure object of an active material, the solid electrolyte layer which 
consists of the ion conductivity matter put on the opening front face of this vesicular structure 
object, and other polar lateral electrodes which consist of other active materials with which the 
opening of this vesicular structure object was filled up according to the solid electrolyte cell 
concerning claim 1, the high internal resistance of a solid electrolyte can be mitigated 
remarkably, and a charge and discharge current and charge-and-discharge capacity can be 
raised. 

[0069] Moreover, according to the manufacture approach of the solid electrolyte cell concerning 
claim 1 1, calcinate the generation form of the active material fine particles containing a particle 
binder and an organic binder, and a vesicular structure object is formed. Make the solid 
electrolyte fine particles containing a particle binder into a mucoid with a solvent, infiltrate the 
above-mentioned vesicular structure object, calcinate, and a solid electrolyte layer is put on the 
opening section front face of a vesicular structure object. Since other active material fine 
particles which furthermore contain the quality of packing are made into a mucoid, and the 
opening of the above-mentioned vesicular structure object is filled up with them and they are 
calcinated with a solvent, the high internal resistance of a solid electrolyte is mitigated 
remarkably, and the solid electrolyte cell which raised a charge and discharge current and 
charge-and-discharge capacity can be manufactured easily. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Even if the physical properties of a metaphor 
electrode matrix or an electrolyte are the small solid electrolytes of ionic conductivity, this 
invention aims at proposing the structure of compensating this, while it improves more 
effectively the technical problem of conventional example **** of a liquid system, and the 
technical problem of conventional example **** of a solid-state system. 

[0008] Although it is thought in conventional example **-** that these cross sections have the 
reduction effectiveness of the interfacial resistance which made irregularity the interface of 
electrodes 2 and 4 and an electrolyte 3, maintaining a rectangle as shown in drawing 3 , aimed at 
expansion of a touch area, and is proportional to expansion of a touch area in the form which 
carried out the laminating of the electrode and electrolyte of a sheet configuration, there is a 
limitation in the improvement. The purpose 1 of this invention is to exceed this limitation. 
[0009] The conventional example of drawing 3 is a rectangle (the shape of a sheet, pellet type), 
and generally the laminating of each cross-section configuration of a positive electrode 2, the 
negative electrode 4, and a solid electrolyte 3 is made and carried out by a sheet forming 
method etc., and it uses it as a solid electrolyte cell. In drawing 3 , the electrode 2 and the 
electrode 4 consist of either positive-active-material fine particles or negative-electrode active 
material fine particles electronic conduction nature grant matter, and binding matter that 
consists of a solid electrolyte etc., respectively. According to drawing 3 , the touch area of the 
interface of electrodes 2 and 4 and a solid electrolyte 3 is proportional to distance G-H. In the 
above-mentioned conventional example **-**, it is what carried out surface treatment etc. at 
the time of sheet forming, and made the boundary of electrodes 2 and 4 and a solid electrolyte 3 
a wavy line and serrate, and there is the reduction effectiveness of the interfacial resistance 
proportional to the increase of this segment. 

[0010] Moreover, according to drawin g 3 , in case ion or an electron moves between layers, there 
is a difference in the migration resistance by the difference in migration length, the distance to 
which ion moves during this period when it compares between positive active material and a 
negative-electrode active material (i.e., between A-B), and between C-D — < (between A-B) 
(between C-D) — it is — migration resistance in the meantime — < (between A-B) (between C- 
D) it is — there is internal resistance proportional to the distance between the positive 
active material of arbitration and a negative-electrode active material. Generally for an 
electrode, the electrolyte of the thickness of drawing 3 is around 10 micrometers before and 
behind 100 micrometers. Therefore, migration length is 10 micrometers to 200 micrometers, and 
average migration length is around 100 micrometers. 

[001 1] Moreover, there is resistance by the difference in the carrier of ion and an electron. 
Moreover, there is resistance by the difference in the electrolyte of a liquid system and a solid- 
state system. Ion can be easily moved in nonaqueous electrolyte at high speed, although it is 
difficult for size and mass to be large and to move generally in a solid-state at high speed 
compared with an electron. 

[0012] In the nonaqueous electrolyte which consists of an organic solvent containing lithium salt, 
ionic conductivity can disregard very small 1x1 0-2-1 0-3ohm-1cm-1 and the resistance 
difference it is large and according to the difference in such migration length. On the other hand, 
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in a solid electrolyte 3, generally, 1x1 0-4-1 0-6ohm-1cm-1 and resistance it is small and 
according to such migration length have large ionic conductivity, and the resistance difference by 
the difference in migration length also has it. [ very large ] On the other hand, C-E and D-F 
differs in the distance which, as for an electron, an electron moves to a charge collector from 
each electrode from A-E and B-F, and it is [ the passing speed of electronic original of 
resistance according to early and this migration length compared with the passing speed of ion is 
small, and ] small. [ of the resistance difference by the difference in migration length ] 
[0013] A resistance if daily dose of electronic conduction nature grant matter is reduced in order 
to increase daily dose of active material [ in / for example / electrodes 2 and 4 ], electronic 
conduction nature grant matter will become inadequate, turbulence occurs in microstructure in 
electrode 2 and 4, and whenever [ electronic conduction ] becomes small, and according to 
electronic migration length becomes large, and according to the difference of migration length 
resistance difference also becomes large, and it becomes impossible however, to ignore. 
[0014] In conventional example **, reduction-ization of contact interface (so-called grain 
boundary) resistance with electrode active material fine particles and the solid electrolyte of the 
shape of a matrix surrounding this is attained. Other examples which reduce this grain boundary 
resistance are raised with this invention. 

[0015] The important technical problem which is not in conventional example **-** occurs. It is 
that the bulk resistor of the electrode matrix surrounding the electrode active material fine 
particles which consisted of solid electrolytes, and a solid electrolyte layer is large. This 
originates in the solid electrolyte of ionic conductivity being small compared with the electrolyte 
of a liquid system or a gel system. For this reason, the internal resistance proportional to the 
migration length of the ion from positive-active-material fine particles to negative-electrode 
active material fine particles appeared greatly, and originated in this resistance, it was restricted 
to the field to which the reaction side of a positive electrode and the negative electrode touches 
a solid electrolyte, the utilization factor of an active material fell [ the charge and discharge 
current consistency became small, or ], and there was a problem that charge-and-discharge 
capacity became small. The purpose 2 of this invention is to solve this problem. 
[0016] For the purpose 1, since migration of ion takes place also by the interface of an electrode 
and an electrolyte layer, it should just make surface area of this interface as large beyond the 
conventional example as possible. For the purpose 2, since the chemical reaction (oxidation 
reduction reaction) which is the property of an electrochemistry component occurs by the 
interface of active material fine particles and the electrolyte surrounding this, it should just 
shorten migration length of the ion from positive-active-material fine particles to negative- 
electrode active material fine particles as much as possible that what is necessary is just to 
enlarge surface area of this grain boundary as much as possible for mentioning reaction 
effectiveness. 

[0017] the electrolyte with which this invention used the electrochemical reaction of an 
electrode — solid Io — it is in reducing migration resistance of a NIKUSU component and the 
ion from the positive-active-material fine particles which more specifically present the new 
structure of a solid electrolyte cell, and originate in the interfacial resistance of the purposes 1 
and 2, i.e., an electrode, and a solid electrolyte layer, and an electrolytic bulk resistor by this to 
negative-electrode active material fine particles. And it is also going to reduce migration 
resistance of the electron from positive-electrode (or negative electrode) active material fine 
particles to a positive-electrode (or negative electrode) charge collector additionally. The final 
purpose of this invention is by attaining reduction-ization of such internal resistance to raise the 
charge and discharge current and charge-and-discharge capacity of a solid electrolyte cell. 
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MEANS 



[Means for Solving the Problem] The solid electrolyte cell concerning claim 1 has other polar 
lateral electrodes which consist of the unipolar lateral electrode which consists of the vesicular 
structure object of an active material and the particle binding matter, the solid electrolyte layer 
which consists of the ion conductivity matter put on the opening section front face of this 
vesicular structure object, and other active materials with which the opening section of this 
vesicular structure object was filled up and the quality of packing, and formed the charge 
collector in said unipolar lateral electrode and other polar lateral electrodes. 

[0019] It is desirable for the electronic conduction nature grant matter to be added by the active 
material of said vesicular structure object in the above-mentioned solid electrolyte cell. 
[0020] It is desirable for said particle binding matter to consist of said ion conductivity matter 
and/or dielectric matter in the above-mentioned solid electrolyte cell. 
[0021] It is desirable for said ion conductivity matter to consist of any one sort in glass 
ceramics, low melting glass, and a macromolecule or two or more sorts in the above-mentioned 
solid electrolyte cell. 

[0022] It is desirable for said particle binding matter to be added by said solid electrolyte layer in 
the above-mentioned solid electrolyte cell. 

[0023] It is desirable for said electronic conduction nature grant matter to be added by other 
active materials of a polar lateral electrode besides the above in the above-mentioned solid 
electrolyte cell. 

[0024] It is desirable for said quality of packing to consist of ion conductivity matter and/or 
dielectric matter in the above-mentioned solid electrolyte cell. 

[0025] moreover, by the manufacture approach of the solid electrolyte cell concerning claim 11 
Calcinate the generation form of the active material fine particles containing a particle binder 
and an organic binder, and a vesicular structure object is formed. Make the solid electrolyte fine 
particles containing a particle binder into a mucoid with a solvent, infiltrate said vesicular 
structure object, calcinate, and a solid electrolyte layer is put on the opening section front face 
of said vesicular structure object. Other active material fine particles which furthermore contain 
the quality of packing are made into a mucoid with a solvent, and it is characterized by filling up 
the opening section of said vesicular structure object, and calcinating. 
[0026] 

[Embodiment of the Invention] Drawin g 1 is the mimetic diagram showing the cross section of 
the solid electrolyte cell concerning this invention. D rawing 2 is drawing which expanded the 
important section of the cross section of drawing 1 . 

[0027] In drawin g 1 and draw ing 2 , 1 is a charge collector and 2 is a charge collector the 
electrode and polarity side (a negative electrode or positive electrode) of others [ 5 ] a 
unipolarity side (forward or negative) a unipolarity side (a positive electrode or negative 
electrode) the electrode and polarity side (negative or forward) of others [ 3 / 4 / a solid 
electrolyte layer and ]. Hereafter, other forward and polarities side is explained for a unipolarity 
side as negative for convenience. The differences between drawing 1 and drawing 2 , and drawing 
3 are a positive electrode, the negative electrode, and the cross-section configuration of a solid 
electrolyte. 
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[0028] In drawing 1 , the cross-section configuration of the positive electrode 2 which made the 
vesicular structure object the frame is typically illustrated to the grape tufted one of the 
assembly of a large particle, and the cross-section configuration of the negative electrode 4 is 
the assembly of a small particle. It is illustrating typically so that the clearance between above- 
mentioned grape tufted may be filled, and the cross-section configuration of a solid electrolyte 3 
has accomplished thin fixed thickness on the boundary of the cross section of these positive 
electrodes 2, and the cross section of the negative electrode 4, and it is the thin layer typically 
illustrated to drawing 2 which is the important section enlarged drawing of drawing 1 . 
[0029] The grape tufted positive electrode 2 is switch-on in electronic conduction nature and 
ion conductivity. Electronically, it is in a connection condition also at a charge collector 1. 
Moreover, although the grape tufted cross-section section 6 isolated to drawing 1 is illustrated, 
it is connected with the grape tufted positive electrode 2 at other cut ends, and all are some 
porous body electrodes. 

[0030] In drawing 1 , a positive electrode 2 consists of positive-active-material fine particles and 
particle binding matter, in addition may also contain the electronic conduction nature matter. 
Moreover, a solid electrolyte 3 has ion conductivity and consists of particle binding matter etc. 
Moreover, the negative electrode 4 is constituted negative-electrode active material fine 
particles and qualitatively of packing, in addition may also contain the electronic conduction 
nature matter. Thickness except the charge collectors 1 and 5 of drawing 1 is made into 200- 
micrometer order in the semantics which holds an active material almost equivalent to drawing 
3 . 

[0031] If the migration length between a positive electrode 2 and a negative electrode 4 is 
considered about each of ion and an electron based on this drawing 1 , also in the part of an 
electrode 2 and 4 throats, it is clearer than drawing that it it is magnitude extent of the grape 
tufted fine-particles grain of the positive electrode 2 which is a vesicular structure object or 
magnitude extent of the fine-particles grain of the negative electrode 4 with which it filled up so 
that a porous body might be buried, i.e. r at most several micrometers. 

[0032] If it is small migration length of this level, even if the metaphor electrode 2, and the ion 
conductivity in four and electronic conduction nature are small, the ion resistance and electronic 
resistance resulting from migration length are very small. Moreover, the thickness of a solid 
electrolyte 3 is also thin and the ion resistance in a solid electrolyte 3 is also small. Furthermore, 
if an electrode 2 and electronic conduction nature high within four are secured also about the 
electronic conduction nature accompanying the migration length of electrodes 2 and 4 and 
charge collectors 1 and 5, electronic resistance can be disregarded small. That is, since about 
double figures migration length is small made according to this invention even if the resistivity of 
ion or an electron compares compared with a liquid system and a solid-state system is large 
double figures, migration resistance of ion or an electron is made to the almost same resistance. 
Moreover, the area of the interface of electrodes 2 and 4 and a solid electrolyte 3 increases by 
leaps and bounds so that it can guess more easily than drawing 1 . Therefore, resistance of the 
interface of electrodes 2 and 4 and a solid electrolyte 3 can also decrease sharply. 
[0033] Thus, even if the thickness of electrodes 2 and 4 and a solid electrolyte 3 is thin 
respectively, and is uniform in a stratification plane with a large charge and discharge current 
consistency and metaphor current density is small, by the large stratification plane, the charge 
and discharge current consistency (this consistency is per [ to charge collectors 1 and 5 ] unit 
area) as the whole current becomes large, and charge-and-discharge capacity also becomes 
large. 

[0034] There are various approaches in forming the solid electrolyte cell of structure as shown 
in drawin g 1 and drawin g 2 . 

[0035] First, the electrode 2 of the vesicular structure object which consists of positive active 
material is produced. The fine particles of positive active material are bound with the particle 
binding matter, and the porous body used as the frame of a solid electrolyte cell is produced. 
Although 50% or less of the filling factor of a porous body is desirable from the utilization factor 
of a charge-and-discharge operation, it is not limited to this. 

[0036] as particle binding matter, the ion conductivity matter, the lithium content matter, the 
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dielectric matter, etc. are desirable, for example, the oxide of the metal alkoxide by the sol-gel 
method etc. is mentioned, and the low melting glass of the presentation containing lithiums, such 
as a crystallization glass [ which has ion conductivity ], amorphous glass, and organic giant 
molecule, etc. is independent in these — or it can mix and use. For example, ion conductivity 
glass ceramics have the high melting point, and since there is a possibility of destroying the 
crystal structure of an active material and causing trouble to an oxidation reduction reaction 
when the temperature of active material fine particles goes up by high binding temperature, it is 
good to mix and use the low melting glass which can more specifically perform low-temperature 
binding as particle binding matter. 

[0037] Moreover, when an active material particle is bound with the particle binding matter, and 
it considers as a porous body, and the electronic conduction nature of this porous body is small 
and inadequate, if an electronic conduction nature grant matter particle is mixed and used for an 
active material particle, electronic conduction nature will be made highly and electronic migration 
resistance can be performed small. 

[0038] This vesicular structure object makes active material fine particles, particle binding 
matter fine particles, etc. a mucoid (the shape of a slurry) with a solvent, an organic binder, etc., 
with a doctor blade, perform sheet forming etc., and makes it dry and sinter, and can create 
them. The organic binder used for shaping can be calcinated and flown, and the opening of a 
vesicular structure object can be made. There are print processes and dip coating other than a 
doctor blade method. Moreover, this vesicular structure object mixes active material fine 
particles etc. with a metal alkoxide, presupposes that it is liquefied (the shape of a slurry), and 
sheet forming etc. is performed, and it can dry and create it. At the time of desiccation, an 
alcoholic component can evaporate and the opening of a vesicular structure object can be made. 

[0039] As particle binding matter, more specifically PVdF (polyvinylidene fluoride), PEO 
(polyethylene oxide), a lithium hydroxide, a lithium carbonate, Lithium content metallic oxides, 
such as lithium phosphate and Li2 0-Si02, and Li2 0-Si02-P205 (a metal is one or more kinds), 
Lithium content transition-metals oxide, such as lithium content metallic sulfide, such as lithium 
content metal nitrides, such as LixPyOI-zNz, TiS2, or Li2 S-SiS2-LiI, and a lithium titanic-acid 
ghost, etc. is mentioned, independent in these — or it mixes and uses. 
[0040] As an ingredient of positive active material, lithium content transition-metals oxide, 
(transition metals are one or more kinds), such as lithium cobalt oxide, a lithium nickel oxide, a 
lithium manganic acid ghost, a lithium nickel manganic acid ghost, a lithium titanic-acid ghost, a 
lithium iron manganic acid ghost, or a lithium banazin san ghost, and a manganese dioxide, 5 
niobium oxide, a lithium transition-metals compound nitride, TiS2, V205-P205, etc. are 
mentioned, for example. 

[0041] Moreover, as electronic conduction nature grant matter, metallic oxides, such as carbon, 
acetylene black, and ITO, Sn02, etc. are mentioned. What is necessary is here, just to transpose 
to the below-mentioned negative-electrode active material, when this is a negative electrode 4 
although the case where the electrode of a vesicular structure object was a positive electrode 2 
was mentioned. 

[0042] Next, the positive-electrode charge collector 1 is formed in the whole surface of a 
positive electrode 2. There are various approaches as the approach of formation. For example, it 
forms by forming the film of electronic conductivity of the electrode 2 of a vesicular structure 
object etc. in the whole surface by vacuum deposition or the sputtering method (Au, Ag, 
aluminum, Cu, etc.), or applying and calcinating at least, conductive paste (what mixed Au, Ag, 
aluminum, and Cu particle to resin) on it. As the other formation approaches, with the resin paste 
which mixed the particle of electronic conduction nature, the metallic foil of the shape of a sheet 
which consists of nickel, stainless steel, aluminum, copper, carbon, etc. is stuck on an electrode, 
and desiccation and baking of it may be done. 

[0043] Next, the opening section front face of the acquired vesicular structure object is covered 
with an electrolyte, and the thin solid electrolyte layer 3 as shown in drawing 2 is formed. In 
order to form such a solid electrolyte layer 3, it is suitable, and what has ion conductivity like the 
above-mentioned particle binding matter infiltrates a vesicular structure object by making such 
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fine particles etc. into a mucoid (the shape of a slurry) with a solvent, and dries and creates. 
Moreover, the solution which can form the oxide of the metal alkoxide by the sol-gel method 
etc., without using the above-mentioned particle binding matter infiltrates a vesicular structure 
object, and it hydrolyzes on this coat, and heats and creates on it. 

[0044] Next, the opening of the vesicular structure object which put the solid electrolyte 3 is 
filled up with a negative-electrode active material, and an electrode 4 is formed in it. The fine 
particles of a negative-electrode active material are infiltrated into the opening of an electrode 2 
with the quality of packing, and the restoration object used as the other poles of a solid 
electrolyte cell is produced. Although it is desirable from the point of the volume energy density 
of a charge-and-discharge operation that these structures can be formed by restoration of a 
restoration object so that a filling factor may become about 100%, it is not limited to this. 
[0045] as restoration matter of this negative electrode, the ion conductivity matter, the lithium 
content matter, the dielectric matter, etc. are desirable, dielectric matter, such as an organic 
solvent, etc. is mentioned and oxides of the metal alkoxide by the sol-gel method, such as low 
melting glass of the presentation containing lithiums, such as a crystallization glass [ which 
specifically has ion conductivity ], amorphous glass, and organic giant molecule, a gel electrolyte, 
and nonaqueous electrolyte, etc. are independent in these — or it can mix and use. For example, 
ion conductivity glass ceramics have the high melting point, and since there is a possibility of 
destroying the crystal structure of an active material and causing trouble to an oxidation 
reduction reaction when the temperature of active material fine particles goes up by high binding 
temperature, it is good to mix and use the organic macromolecule which can more specifically 
perform low-temperature binding as quality of packing. 

[0046] Moreover, if an electronic conduction nature grant matter particle is mixed and used for 
an active material particle when an active material particle is bound qualitatively of packing, and 
it considers as a restoration object, and the electronic conduction nature of this restoration 
object is small and inadequate, electronic conduction nature can be improved and electronic 
migration resistance can be made small. 

[0047] Active material fine particles, quality of packing, etc. can be made liquefied (the shape of 
a slurry) with a solvent etc., this packing structure is infiltrated, and it dries to a porous body, 
and it can calcinate and create them to it. The smaller one of the size of the sinking-in particle 
which forms an electrode 4 is better than the size of the frame particle which forms an electrode 
2 from a viewpoint of raising the amount of sinking in (filling factor). Moreover, it can form at low 
temperature more and the way of the quality of packing which does not produce the evaporation 
matter at the time of baking can raise a filling factor. 

[0048] By the way, as an ingredient of a negative-electrode active material, lithium content 
transition-metals oxide (transition metals are one or more kinds), such as carbon system 
ingredients, such as a metal lithium, a lithium alloy, a graphite, and corks, a lithium titanic-acid 
ghost, lithium cobalt oxide, a lithium nickel oxide, a lithium manganic acid ghost, a lithium nickel 
manganic acid ghost, a lithium iron manganic acid ghost, or a lithium banazin san ghost, a 
manganese dioxide, 5 niobium oxide, a lithium transition-metals compound nitride, or TiS2 is 
mentioned, for example. 

[0049] Moreover, as electronic conduction nature grant matter used with a negative-electrode 
active material, metallic oxides, such as carbon, acetylene black, and ITO, SnO, etc. are 
mentioned. What is necessary is just to replace a negative-electrode active material at the 
above-mentioned positive active material in the case of a positive electrode, although the case 
where the electrode of packing structure was a negative electrode was mentioned here. 
[0050] Next, the negative-electrode (or positive electrode) charge collector 5 is formed in the 
cell eel confrontation of a charge collector 1. Various approaches can be considered as the 
formation approach and it is not limited to the following forming methods. For example, the film 
of electronic conductivity etc. is formed in the restoration electrode 4 by vacuum deposition, the 
sputtering method, spreading, baking of conductive paste, etc. 

[0051] In drawin g 2 , an interlayer may be prepared between an electrode 2, a solid electrolyte 3, 
and an electrode 4 and a solid electrolyte 3, as for such an interlayer, it is desirable to carry out 
natural formation at the reaction by process temperature, and, generally he becomes a middle 
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presentation in presentation. 

[0052] In draw ing 2 , by sinking nonaqueous electrolyte, such as an organic solvent or an organic 
solvent, and lithium salt, into all the configuration layers of an electrode 2, a solid electrolyte 3, 
and an electrode 4, few openings (defect) included especially in an electrode 4, a solid 
electrolyte 3, and an electrode 2 can be filled, and the result of still better current density is 
obtained. As an organic solvent, there are PC (propylene carbonate), NMP (N-methyl-2- 
pyrrolidone), etc. Moreover, there is LiBF4 etc. as lithium salt which sinks in. 
[0053] By carrying out the laminating of the more than one, the generation~of-electrical-energy 
eel of this invention can raise a generation-of-electrical-energy electrical potential difference, or 
can increase a generation-of-electrical-energy current. 

[0054] What is necessary is for the metal lead linked to charge collectors 1 and 5 etc. to be 
sufficient as these electrode terminals, and just to form a protective coat or a sheathing object 
in drawing 1 , so that a metal lead may not be covered and the peripheral face of a solid 
electrolyte cell may be covered although forward and negative the electrode terminal, protective 
coat, or sheathing object of a solid electrolyte cell was not illustrated. Thereby, permeation of 
the moisture to a solid electrolyte cell etc. can be inhibited. As a protective film object, 
moisture-proof ******/or the sealing agents for being airtight, such as protection resin, 
inorganic glass, etc. for semiconductor chips, are mentioned. As a protection sheathing object, 
since electric insulation and fanciness are given to the outside section, the laminate film which 
laminated the metal sheet with insulating polyethylene terephthalate (PET), polyethylene (PE), 
etc. can be used. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Flat-surface size produced the solid electrolyte cell as the cross-section 
configuration shows to drawing 1 by 20mmx20mm. 

[0056] The low melting glass (Li2 0-B203-ZnO) which has a lithium titanic-acid ghost (Li [Li1 / 
3Ti 5/3] 04) as a negative-electrode active material, and has lithium ion conductivity as particle 
binding matter to 85% of the weight was mixed 1 5% of the weight. To this mixture, the binder 
(polyvinyl butyral) was added and the paste was adjusted for toluene to the solvent. Sheet 
forming of the adjusted paste was carried out so that thickness might be set to 200 micrometers 
with a doctor blade. After drying this, it sintered at 650 degrees C and the porous body electrode 
was created. 

[0057] Au was vapor deposited in thickness of 0.5 micrometers with vacuum evaporationo 
equipment, and the negative-electrode charge collector was formed in one side of this porous 
body electrode. 

[0058] Next, toluene and viscosity control were performed and pulverized coal of low melting 
glass (Li2 0-B203-ZnO) which has lithium ion conductivity as a solid electrolyte was used as 
the solution. After sinking in and drying this adjusted solution to a porous body electrode, it 
calcinated at 500 degrees C. Short prevention was performed by thinning solution viscosity and 
repeating coat formation several times. 

[0059] Next, acetylene black was mixed as an additive which makes electronic conductivity give 
a lithium manganic acid ghost (Li [Li0.1Mn1.9] 04) to 80% of the weight as positive active 
material, and PVdF (polyvinylidene fluoride) was mixed 10% of the weight as 10 % of the weight 
and particle binding matter. To this mixture, addition mixing of the NMP (N-methyl-2- 
pyrrolidone) was carried out, and the paste for positive-electrode formation was adjusted. The 
adjusted solution was sunk in and dried to the above-mentioned porous body electrode, and the 
restoration electrode was created. 

[0060] Next, Au was vapor— deposited in thickness of 0.5 micrometers with vacuum evaporationo 
equipment, and the positive-electrode charge collector was formed in the field of this restoration 
electrode. 

[0061] About this eel, when asked for the discharge current consistency, 1 1microA/cm2 was 
obtained. Moreover, the utilization factor of charge and discharge was 20%. 
As [the object for a comparison], next an object for a comparison, by 20mmx20mm, the cross 
section produced [ flat-surface size ] the solid electrolyte cell, as shown in drawin g 3 . 
[0062] The low melting glass (Li2 0-B203-ZnO) which has a lithium titanic-acid ghost (Li [Li1 / 
3Ti 5/3] 04) as a negative-electrode active material, and has lithium ion conductivity as particle 
binding matter to 85% of the weight was mixed 15% of the weight. To this mixture, the binder 
(polyvinyl butyral) was added and the paste was adjusted for toluene to the solvent. Sheet 
forming of the adjusted paste was carried out with the doctor blade. After drying this, it sintered 
at 700 degrees C and the more precise negative electrode 2 whose thickness is 90 micrometers 
was created. 

[0063] Next, the fine particles of the crystallization glass (Li2 0-Si02, Li2 0~Si02-P205) of 
lithium ion conductivity and the fine particles of the low melting glass (Li2 0-B203-ZnO) which 
has lithium ion conductivity were adjusted with toluene as a solid electrolyte 3, and it considered 
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as the paste. After printing this adjusted paste to the above-mentioned negative electrode and 
drying, it calcinated at 550 degrees C and the solid electrolyte 3 with a thickness of 20 
micrometers was obtained. 

[0064] Next, after mixing acetylene black as an additive which makes electronic conductivity give 

a lithium manganic acid ghost (Li [Li0.1Mn1.9] 04) to 80% of the weight as positive active 

material and mixing PVdF (polyvinylidene fluoride) 9% of the weight as 1 1 % of the weight and 

restoration matter, addition mixing of the NMP (N-methyl-2-pyrrolidone) was carried out, and 

the paste for positive-electrode formation was adjusted to this mixture. After printing the 

adjusted paste to the above-mentioned layered product and drying, it calcinated at 500 degrees 

C and the positive electrode with a thickness of 90 micrometers was created. 

[0065] Next, Au was vapor-deposited in thickness of 0.5 micrometers with vacuum evaporationo 

equipment, respectively, and the negative electrode and the positive-electrode charge collector 

were formed in both sides of this negative electrode and a positive electrode. 

[0066] When asked for the discharge current consistency about this eel, 1microA/cm2 was 

obtained. Moreover, the utilization factor of charge and discharge was 2%. 

[0067] Conventionally, to the example of a comparison of structure, the discharge current 

consistency of this invention article improved from 1microA/cm2 to 1 1 microA/cm2, and the 

utilization factor of charge and discharge improved from 2% to 20% in connection with this. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the solid electrolyte cell concerning this invention. 
[ Drawing 2] It is the important section sectional view showing the solid electrolyte cell 
concerning this invention. 

[Drawing 3] It is the sectional view showing the conventional solid electrolyte cell. 
[Description of Notations] 

1: A positive-electrode charge collector, 2:positive electrode, 3:solid electrolyte, 4:negative 
electrode, 5 : negative-electrode charge collector 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[ Drawing 2] 




[Drawi ng 3] 




[Drawing 1] 
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fMMHCfc t*^ 5> J* 5 * T-«fig * ft x ^ -5 . m 

3(Cj:ftii\ lfflf2, 4 £ @{£fl;«ft 3 i ©^EOTtf ftfe 
SBWtiffifllG — H icttflSJ-T 5 0 ±IELfc^3fcCSiJ(D~®T" 

[ooio] H3(ciftif % -r^-^fos^ttm^ 

BW. c-DWifWSLfc»*, r©M*:-f si-va^ 

ifj-rsffigtfi (A-BUfl) < (C-DK) T'fo9, :© 
^©Sibjgiali (A-BFfl) < (C-Dffi) T*fe9, ft 

tn[^4>S„ H 3 ^Sffli-J&fcflffi;^ lOOj mjtlj&T* 

// m^b 2 0 0 ;/ mT'fc 9 , ¥$)#J&#l&SE8tti 1 0 0 50 
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[001 1] -r^-yiffi^-iO^-y 1) 

i5»0tasfc5. ifc, 8£» t Btt£ t ©*«? ff©»^ 
K«fc5]g5t#fc£o t-fX'-f 

[0012] y^*Aateatf#*»*]a»&fc$#** 

®?ttT'l4^^>fE2*S75 s l X ] 0" ! -1 0' 3 Q ' cm" 

»T^$<S6fit k t5„ @ft:«ft?K3Ti±^^->- 
e*®^-fe{-l X l O 4 ~1 0" f ' Q ' cm"' ( ^/J^$ 

^^■tii-eiiwmai^feAtifltt^iwsepit, c- 

E < D-FtA-E, B-FirTSftSiJS. «^*3f5W 

[0013] L;S>U ^lx.lim«2. 4 K*jJt5fiHtoj( 

2, 4rt©S^n«j£|c:aiXi&s3S£U 

*<*9. «^©^tt)Sggtl;J;5igia(4*t< 7^9. » 

[0014] i&%m®vit, mmmvowmfct zn&® 

ffita ^{£«1- 5 ffl!©#J 4: fc If T ^ -5 „ 

[ooi5] '&%:M®~®\utti:^mmt£mmtfhZo 
mn-^ k y ? ? * tsfcmm¥§<D;</u?mn.ft*iZ\<^ 

Z b T'fo^o ^ni4Hfr««?H/i s ?K^^y>^©«fi?S 
^©»»EBI{cJtei] LfcrtSBfifit*^# < HfL, ;©S 

[0016] iwitit 4*v<Di$m-inMLbnM% 

Jit©^ET't$sr.sfc^, :o#s©tii?r»i 
«±fct?t6*rrt*#<fixtfJ:^. BW2TI4. 
{fc**^o4*ttT*>5ft¥R*£: (SMfcitTclxJS) (4?S^ 
Kl&f* t r ft £H & S«S t ©#ffi T'S C 5 to . SJ^ 

i-ftlf J; < . *fcjEffig«jR*9«:*>c,A«ift«)!lftl** 
T'W-C * ^<D&W)$m Z T- # i> tz 11 m < 1"ft (4 i v\ 

[ooi ?] *%w&, mm<Dm%{t¥&izzmmLtz 



(4) 

5 

KifcS. ZLXmmic^ Effi (tL<liAH) S&ff 
«9#3»»5>jEffi (U<I±AS) Sttfr^-C-om^o^ft 

Zb\z.hZ a 
[0 0 1 8] 

wmmix mm t tnmimmmfofrb 
fcz>-mmnnM t , r ©^?lw «it# ©sp-s^ec: 

[0 0 19] ±iE@»mi»Mffi*T'tt, mmminmm 20 
[0020] ±ie[§ffm»s*MT-(s, mtm^m^) 
[0 0 2 1] _htaia<$:i;«RSMT-ii, iufei'^-vg# 

[0 0 2 2] ±te@($:SS?Ktt?fiT'l±, ^IE@i*fl;«?H 30 
[0 0 2 3] ±IE@ft:«#K«ifcTM:, ffiCfeOStttt 

[0024] ±mm^mnmmmxn. mw.%mmm> 

[0 0 2 5] fl*rfl 1 Ji»5Bft^t»W«*05 

[0 0 2 6] 
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[0027] HI 1 & it/H 2 tC*J^T, 1 tt-Httfflll 
(3E1fbL< li^S) ftttfr, 2ll-ffitt« (jEt L < 

14, JESS, t LTB(W*K©»iB»«t-e*> 

[0 0 2 8] BKCiJ^T, £?LH«ii#£#&i: Lfc 
IES« 2 0*raS?Kttl±*# t ©ft* 9 ©.£ t* 5 Wtt 
i-tlstW LTio 1 „ ^fl;ft 4 ©if EJ&Rtt'h $ I ^ 

bEmft2©»ffitA«ft4©»r®©it^!C-^©»^ 
ff^SrfiKLTio 1 ^ Hi ©ggRt£*|2n?fc 5021;^ 

[0029] m-#;<njEmfe 2 « x m*Bm& t -y 
1 izt&m&WiX'hz. ifc. (a 1 icm&Ltz&t'om 

W<7)&r&%6t>m^£tlX^^Z>iK ttl<Dty<Q PT'lWif 
5«*©jE*S2I;:J|W*oT*s9, ^-ftvt#7LKfls:a 
ffi©-~SI$T-£>5 0 
[0030] I2i Icfc^-c. JESS 2 liEJf §*)St*&f* 

bft^&mmbxmfczti, zwmzm+em&mn 
z-aA,xi>£\,\ ttz, ia**»W3ii^^>e^tt^ 

«r»V^fcJP*tt, ®3 bmm$f<D%®W1ti&1ii-Z>m 
*T-2 0 0 y mmmbi-Z, 
[0 0 3 1 ] ;©E!l5r£ic, -C^-vtm-T-W^ix^ix 
lcov^T 1 1E®2 b&m4ffl<D®W)Vmi:%mi-Zb. 

[0032] r©S««>/h$4»ibe«-e*>ixtf, 

fc. »»rattiEHi-6-<*>»tii^t-T-»Sitt*llHi: 

3rt©-Y^-V}Kfit'b/b$l\ $P>IC m«2, 4i:*« 
ftl, 5 i:©#ttifBgt!c#5«^-{5«tt!co^T'b, ft 

ft 2, 4 t@ft«^W3 t©|^ffi©Si«(4, iUDt 



SIS 2. 4 i:iaf$e)9?K3 t«M©ffiKt«T^ 

So 

[0 0 3 3] ^©J:3t«S2, 4iifr»?«3«I 

mttw&g. fr'h £ < x i>& j: 

D, 3E»mS*t>^:f < ft5 c 

[0 0 3 4] mi *3<tO ; 02lc:^i-j; 5ftfl&ig©@ftfl; 10 
[0 0 3 5] 41\ jE&^KA»&j$&$?L1HII&tt® 

sstT> «*©#*& 1 4 5 ^mwz\m 
[o o 3 6j tt?@*4Mt& lth, 

JtiHi#7ft if, fc6Vliy^^AS-^-#i-5ifi^©(6:iS|| 20 
&1i7*ti. ir\ fe 5 V Siy/i^-yyixffilc «t ■S&JRTA'Zi 
dr-> K©Kte^ftif^*tf ?>*i. wiiPj^#ffit.L< fi 

W£r#/c1-S:;h.#fc£©T\ J: 9 A^Wlctte^Jt** 

ft t Ltftiagf as t- # 5 fiitjStf 7 * ft if * l t 

[0 0 3 7] e^tt*«rtt^ilS*4Mt?*S*L 
X&llKfch Ltzt w©#?LJfff©«^eant*i/h 30 

[0 0 3 8] ;L©#?UWf^{$:(i, S^fCfftfrte^ 
fcfcfM&frfc^SrSil^^frtB'V >^-ftif 1 1 fefctt 

l?ftifm\ ft*U «BB**Tf^j*T# S. 
l^fc^TtttyW ^-ftif^/fcLT^fiU #?Lft«i£ 

£Bl*lifc-*»»«fifcjS*il!>5. tfc, r©#?LfCffiit»(;t, 40 

7!)-«) tU N/S^ftifff oTKfLTlWC 

if ffoSRgfrffs 5 r i: s„ 
[0 0 3 9] J:9**«UC». efSfftftLT, P 

vdF (^yttt'^yfV) , peo (tfy^f-u-v 

f-^A, L iiO— S i Oj, L i j O - S i O; — 

p* o 5 ft if© y f- ■> A^^js^k^ (^jsti-nsuy. 

±) , Li,P r Oi, N, ftif©y s J-<7J*tt&W&ft. 50 
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fe, T i S 2 , fcSlMiL i: S-S i S s -L i I ft if 

[0040] iSSISfflSli LTii, 0ilx.(iy f-^ 
A3^;H-M, Df^^j/^kft, y^A 

i Mi y ^ £ v ? AKftiftft if© y ^ -7 A^^ra^ 

i S 2 , fe5i,MiV, o 5 -P 2 O s ft if P>*i5„ 
[0 0 4 1 ] Sfc, m-T-eSlttft^-Wi: LTtt. 77- 
T-kf-l-yy'y-y?^ I TO. SnOjftif©^ 

mwtibft if awfeftSc r^T-ti, ^i«mm(t(D 
m.mfriEm2<Di§-e>£mi'tzi)\ rti^*H4 ©»^tc 

[0 0 4 2] ftfc, lEffi^mi*: 1 5riEfl:ffi 2 ©-ffiUJg 
»J«0*fei:Lri4**4*ife^*5. 0iJx.fi 
#7LHflfi2r*©«ffi2©'>ft< ir t-ffi{c*^#«tt© 
Mftif (Au^Ag^A 1 ^Cuftif) ZM^fe*?*;* 
7^^7'lfWLf:^ a»*-i-^ h (Au^Ag 

tiL-fZZ irl-i«5JfM-f5„ -t©te©Jf^*i£i: LT 
fi, -y^r^. ^r>u^, t^u-^-^a, ^' 

vit>t,/j:5y- h#©&m?§£s^eMitt©a^-£ 

S^-LfcWJg-i-^ hT*«S(i|fit)-a-a:T^jl • ML 
[0 0 4 3] ftli, #btLfc#?LK«ig^©^^«S 

**»H-csab. m 2 5 ft»va<*«<»KJi 

fi, ±ia*ft^ife»*jC©«t Pft-f ^>fi#ttlr*-r-5t 
©^Silxfc 9, r©i 5 ftfe v frft ir'^^i: t fc^ft 

T, RULTf^filti-i. ^©«l-li, ±»ast-7- 

^ffl V t / /i- - ^>i£ ICi 5 7 )V 3 dr v ' 

[0044] rk. s^««ft 3 z&^LtzmiKmm 
ikm%von<o®fc*%myoK 1 1 1 icmti 2 ©$bhc£ 

H«£**Sfll*©te«i: ft 5**ft^fW+ 
S. S«i*©^«ici 9, mcj©«jt^fi5(ta*^i 
0 o%ia< icftsi 3 ic^-c#5©as5e»*f^ffl©[* 

-5t>©Tliftv\ 

[0 0 4 5] ^<7>&m<n%m<®>nk U-Cli, ■Or^BM- 
* (c « ^ ^- >fij»t4 * 5 & ^ 7 * , # B B sK 

^77, tr^m.M'g.. if. 



9 

5 1 Mi y ^ ? a ^^m-r^m<D{&m.^ 7 * ft t\ h 

3 V ^ ti -JtV— tr/l>mz X -5 7 l\> = * •> K<0®tf b&ft 
<t\ &-5 1 MiWM&$Ift ^©KWfcR/j; t'/^lf t>ix, 
r*l t L < L Tf W T't 5 . x tfW * 

ft t* 4- jg-g- L T ffl ^ 5 <£> # J; i n o 

[0046] mmmi^^%mmnx'^m \^x% 10 

[0 0 4 7] w©**«jgtt, MfS{ft»IiI/£ 

Mfc-rz>^m$Ll-<r>->)-^ Xii, 2 Sr^1-5#*&S 

[0 0 4 8] *ffiSftK©»Wi: LTtt, ffil 

xii^My^^^, y^-^A-g-^:, Hfe^-^fti? 

KKb$>, y ^i^s/^-vvtfy^Kt^j, y^^A^ 
yiJ^mt^}, h 5 v ^i y <> A.s<-t w A^tti 

±) , ?Emt-*7s y^^Aji## 30 

[0 0 4 9] Sfc, A«S4Mti:ttlcfflv^e,ix5f|^- 
-J\ I TO, S nOft^©&«B£te^fti*#W fjft 

-tJxfi «tv\ 

[0 0 5 0] ftK, ft® (t>L<lilEffi) **fr5 5r* 
T"fiftl,\, 0g*.M3EWttt4 K«?iimrojg£&<b'£3S 
[0 0 5 1 ] H2(cio^T. Q4f 2 i: Hffc^?S 3 , is 

< , rwip/itf^Hi^D-fe^tagiciSR^T'S^ 

[0 0 5 2] H2fc*iV*T, «ffi2 ti*f»f 3> *5 
it/mH4(75^fMS(- : ft'#!§^fo5VMi*ffi^i y 50 
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£Kt (*fi&) SrMfc-rrtas-CtT, S&lJ:.fcl^*flE* 
*©fc*#»e>*lS 0 *»*Mti LTtt, PC (7°nfc- 
h) , NMP (N-^f/P-2-t'p!) 

K» 4^*4, Jt$*t5 yf^ilt LTiiL 

i BF.iWS. 

[0053] *369§©»«-fc;ni, Siiiltsri 

[0054] mi r-ii, Hft«#R**©]E • ft ©us 
b (i**fr i , 5 kbsk l y - Kft i* 

T'<t < , 5VMi^gft:(i&JS y - K*««Lfc 

If J;v\ rtilcj; •) Bff«HWt»^©*^oSA4if 
Srfluh-fsr tm5„ «»^K*t LTfi^ft^ 
j/ T'ffl ©«»»J!SJf»««^ 7 ^ ft ir\ liSfc i tf/s 

fi, ^ffiaictt^«ftt^i$tt^-jf/ci±Sfc*, K 
?ftt«^yrc^u>^ (. (PET) ^yi 

(PE) *mi->-^7U-Mfc7; 
[0 0 5 5] 

IMMW ¥ffitd , XiS2 OmmX 2 OmmT^Wii 

[0 0 5 6] ftSffi^Ri LT})3-VJ*?-?>Mit® 
(Li [L i 1/3 T i s/3 ] O.) £8 5 Jlik% tC^H^ 

x (LiiO-BiO.-ZnO) Sri 5 L 

7-/1') Sr^DL, h/l'^^-S-^JtC-i-^ hOfaSt- 

2 0 0 Aimfc ft 5^510- hjijBBLfc. ril4rK*L 
fcm, 6 5 0t:T*jifeL, ^TLfffrSS^f^figLfc. 
[0 0 5 7] w©#?L»<*««<0>tffi(c, ifgtfA 
uSrO. 5 mCf 3 Clf LtAtlf L 

10 0 5 8] lfl£t#«tLt!)fe'A^ti'g 
3H±Sr-fr1-5(ftfil!^^-7^ ( L i 2 O — B 2 Ch — Z n 

tz'&. 5 0 0tfKLfc ( »«*SSSr*«>TttBI^ 
S-^B^^iSI-r it, >a- hKihSr-rfofc. 
[0 0 5 9] Zfclc, LTUf^vy^'y 
SEik^ (Li [Liu Mn,., ] O.) £80M% 

yy?Z 1 0Mft%, fciWiT-StWtLTPVd 

f (*y *ftt-=y7» *ioii%»^Lfc ( rco 

rJt-p-$9lC>?tLT, NMP (N-/9 L /1'- 2 - t°o y K 



11 

[0 0 6 0] jfcfc, ^©*««S©ffi«C, IfilT'A 
u£0. 5pin©Jf*litl5#UTjE«fc**«:}g*L 

[0061 J r-CD-fevHco^T, JfcmffiafeSg&jfcfcfc 

ir^-5>, 1 1 ju A/cm**** bJlfc. *fc, 3Btkf|0 

fimm*2 o%x-foofc c 

x 2 0mmT-€:©»rffi^|§l3lc^i- < t 

[0 0 6 2] AffiffifeSt L-O^A^i'Uftsai 
(Li [Li./ 3 Tis,3 ] O,) ?r8 5li%|;fiifg 

* (L i;0 — B2O3— ZnO) 5:15ti%I^L 

fij^Lfc,, mSrftfkLfca» 7 0 0tT*ML, 20 
#90 i*m©J:9»***««2SrfPricLfc. 
[O 0 6 3] @fttlft?§C3 £ LT, U ^-tj^it 

^Bm&Ote&ittf 7 * ( L i 2 O — S i O2 , L i j O — 

siCh-PsOs) <D%}fttv7-<yj>.'(*yfcm&*m 

i-Zi&M&tf?* (L iiO-BsOi-ZnO) 
fc^-^ hSr±SE*affil^Pn*JL-Cf£jftUfc^, 5 5 0 

■c-C'j&j&LTj?^ 2 0 n m<Dm#mntK3 zmtz, 

[0 0 6 4] jEffift^Wi LXy^ 

gHtiJ (Li [Li 0.1 Mm.. ] O,) £8 0114% 30 

yytfrl 111%, jSZXfftiXVsRk LTPVd F 

^itNMP (N-^f;V-2-fDiJ Ky) £®)P2fi 

h £ ±E8M * fc mm L X KK L fcft , 500T; T**SlS 
LTIf^-9 0 y mtfXEmSSrffr&Lfco 
[0 0 6 5] fclc, w©*««i:]EttiOP5fl5K, 
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[0 0 6 6] rw-fe/ut-o^T^ttWS^g^^^fci 

mt2%xhitz 0 

[oo6 7] mmmm<DitmmzML. *%w&i-£i&m 

1 u A/ cm frb 1 1 u A/ c m" (C[p]± 

±Lfc 0 
[0 0 6 8] 

£i±© J: 5 (c, t«*ii 1 c:&£@ftg# 

L<g«L. ft#**^&»«sgS£[6Lh;*-£S::£ 
[0069] is*ii 1 1 ic#5@*l;®«m?fc© 

[Blfficofgj*^^] 

[Ii ] **Wlc«fc5HffWR«fc**-*-WrffiBT? 
[0 3] !*3l6©H*«*IH;ft«r*1-WraD0-C*)S. 

1 : iEg*«fr. 2 : IEMI. 3 : @#ttfl?9L 4 : * 
«S. 5 : 



[1)2] 



Ii3] 



(8) 
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F^-A(#%) 5H024 AA03 BB01 BB07 BB08 BB10 
BB17 CC04 DDI 5 DDI 7 EE06 
EE09 FF15 FF19 FF23 FF31 
GG08 

5H029 AJ06 AK03 AK05 AL03 AL04 
AL06 AL12 AM03 AM07 AMI 2 
AMI 6 BJ04 BJ12 CJ02 CJ08 
CJ22 CJ23 CJ24 DJ04 DJ07 
DJ08 DJ09 DJ13 EJ01 EJ06 
EJ12 

5H050 AA12 BA15 CA09 CB03 DA 10 
DAI] DA13 EA12 EA13 EA23 
FA02 FA17 FA18 FA19 GA02 
GA10 GA23 



